An empirical fit to electron-nucleus scattering for A > 2 is made based on world data. It is valid for 0 < W < 3.2 GeV and 0.2 < Q 2 < 5 GeV 2 , and can be used with caution at lower Q 2 . The fit is based on previous empirical fits to electron-proton and electron-neutron scattering, taking into account the effects of Fermi motion plus a substantial extra contribution that fills in the dip between the quasi-elastic peak and the ∆(1232) resonance.
I. INTRODUCTION
There are many applications in nuclear/particle physics for a reliable parametrization of inclusive electron-nucleus scattering. One example is the reliable evaluation of radiative corrections to measured data to extract inclusive electron scattering cross sections. Another is the evaluation of background in electron scattering from polarized ammonia. In this case, the contributions from the unpolarized nitrogen relative to the polarized proton must be taken into account to extract spin-dependent inclusive cross section asymmetries.
A prime motivation for a new empirical fit is the availability of a large body of new, high precision electron-nucleus scattering data from Jefferson Lab [1] . The present fit was used in the evaluation of the radiative corrections for much of these data.
Our basic fit form is similar to that of a previous fit to inclusive electron-deuteron scattering [3] .
II. DEFINITIONS AND KINEMATICS
In terms of the incident electron energy, E, the scattered electron energy, E ′ , and the scattering angle, θ, the absolute value of the exchanged 4-momentum squared in electron-nucleon scattering is given by
and the mass of the undetected hadronic system is
with M p the proton mass, ν = E − E ′ , and the small terms involving the electron mass squared have been neglected. In the one-photon exchange approximation, the spin-independent cross section for inclusive electron-nucleon scattering can be expressed in terms of the photon helicity coupling as
where α F = 1/137 is the fine structure constant, and the structure functions W 1 and W 2 are each the sum of a quasi-elastic (W QE ) and an inelastic (W I ) piece, as detailed below. The quasi-elastic fit is given in terms of the F 1 and F 2 structure functions, which are related to W 1 and W 2 by F 1 = M W 1 and F 2 = νW 2 .
III. INELASTIC FIT FUNCTION
The functional form of the fit is:
where W is an additional term to fill in the dip between quasi-elastic and ∆(1232) peaks, and f EMC is an unpublished parametrization of the "EMC" effect (nuclear dependence of Deep Inelastic Scattering) by S. Rock in 1994.
To obtain W I 2 , we use the relation:
where
where R p is the ratio of longitudinal to transverse cross sections from the fit to world proton data given in Ref. [4] . The fit parameters P i are listed in Table III .
To obtain the inelastic term, W
, we use the equation:
where the correction term depending on x Bjorken is given by:
and W 
where | q| 2 = Q 2 + ν 2 ,
and f i = 0.0245e
The sum is nothing more than a step-wise integration over a Gaussian whose width is controlled by a Fermi momentum k F , truncated at ±3σ, with a shift in central W related to the binding energy E s . The values of k F and E s used for the different nuclei are given in Table I . 
B. "MEC" term
To fill in the dip between the quasi-elastic and ∆(1232) resonance peaks, we added an extra term, which we dubbed the "MEC" (meson-exchange current) term. The importance of this term grows with A. The form of W MEC 1 is:
where (Q 2 ) ′ ) is the larger of 0.3 GeV 2 or Q 2 and x = Q 2 /2M ν.
C. fEMC
The function f EMC is given by:
i where x ′ is the smaller of 0.7 and Q 2 /2M ν and the coefficients α i are given in Table II , and where
The f EMC fit is illustrated for five representative nuclei in Fig. 1 
IV. FIT PARAMETERS
The fit parameters are given in Table III , except for P 18 . This parameter, which is important in the strength of the MEC term, was fit individually for 3 He, 4 He, C, Al, and Cu. We assume nearby nuclei will have the same parameter values. The results are given in Table IV .
V. QUASI-ELASTIC CONTRIBUTION
The quasi-elastic contribution is calculated using the equations in Ref. [5] . The free nucleon factors are taken from Ref. [6] . These form factors are based on inclusive electron scattering, and thus have the 2-photon corrections appropriate to the present quasi-elastic fit. The values of Fermi motion parameter k F and binding energy E s are slightly different than in Ref. [5] : we used those in Table I . We used a multiplicative Pauli suppression factor given by
2 )/12) for | q| < 2k F , otherwise no correction was made. We assumed the same suppression for W 1 and W 2 . For the scaling function, we used [7] F (ψ ′ ) = 1.5576/k F (1 + 1.7720 We used the same function for both W 1 and W 2 .
The nominal results from the above were corrected as follows:
(1 + P 7 + P 8 y + P 9 y 2 + P 10 y 3 + P 11 y 4 ) and
where R nom is the ratio of longitudinal to transverse cross sections, defined using:
and where y = (W 2 − M 2 )/| q|. The fit parameters P 7 to P 12 are given in Table III . 
VI. COULOMB CORRECTIONS
Coulomb corrections are taken into account in the simple energy gain/loss method, using a slightly higher incident and scattered electron energies at the vertex than measured in the lab. The shifts are the same in both cases, and are given by [8] :
where R 0 (in units of GeV) is given by:
VII. DISCUSSION
To illustrate the main features of the fit, the response function F 2 is plotted versus W for He (left) and Fe (right) in Fig. 2 . The top curve in each plot is the sum of the there components: a quasi-elastic peak centered on M , a smaller but broader "MEC" peak centered near W = 1.05 GeV, and the inelastic continuum. The main two features that can be noticed are that the quasi-elastic and ∆(1232) peaks are wider in Fe than in He (due to the larger Fermi momentum), and the MEC contribution is relatively larger in Fe than in He. 2 ) for He (left) and Fe (right), for Q 2 = 0.6 GeV 2 . The upper curves are the sum of the three lower curves (quasi-elastic, "MEC", and inelastic, from left to right).
The Q 2 dependence of F 1 is illustrated for C and Al in Fig. 3 . Note the very prominent quasi-elastic and ∆(1231) peaks at low Q 2 , which "disappear" rapidly at higher Q 2 . This feature is what makes at fit accurate to better than 10% so difficult for Q 2 < 0.2 GeV 2 . The fit is compared with world data [1, 2] for He, C, Al, and Fe/Cu in Figs. 4-7. For W > 1.2 GeV, the agreement is generally within 5%, and better than 3% on average. In the quasi-elastic peak region, some larger oscillations around unity can be seen due to the difficulty in matching the precise shape of the quasi-elastic peak with actual data, but on average the agreement is within 5%. The biggest discrepancies are seen at low Q 2 , where the limitations of the plane-wave impulse approximation for quasi-elastic scattering become most apparent. Figure 8 shows the frequency distribution of the deviations (in percent) between data and fit for all the data points used. 
